A computer-based key for identifying plant parasitic nematodes of temperate agriculture in New Zealand and around the world is described. It uses the Lucid™ software developed at the University of Queensland and includes images of major diagnostic features. The key is multi-access rather than dichotomous so may be entered at any point, allowing for the most obvious characters of a specimen to be scored first and thereby immediately reduce the number of likely taxa. Both qualitative and quantitative characters are used. The key requires that the specimen can be viewed microscopically, but examples of most morphological terms are illustrated so the non-specialist should be able to make use of the key.
INTRODUCTION
Plant parasitic nematodes are important pests of pastures, crops and horticulture. For nematodes already established in New Zealand, accurate identification of specimens is a vital first step in making decisions on control and management options, particularly if the host is a high value crop or if expensive chemical controls are being contemplated. From a biosecurity perspective it is imperative that exotic nematodes, found pre-or post-border can be readily identified and appropriate action taken.
Computerised identification keys have been published for species of plant parasitic nematodes of: the family Pratylenchidae (Ryss 1997a) , the genera Ditylenchus (Viscardi & Brzeski 1993) , Radopholus (Ryss 1997b) and Cactodera, Globodera, Heterodera and Punctodera (Viscardi & Brzeski 1995) . Galtsova & Kulangieva (1995) described a computerised identification system for freeliving nematodes. These keys use a range of software platforms, including spreadsheets. On the internet the University of Nebraska-Lincoln (2002) has an illustrated identification key to plant parasitic and freeliving nematodes that has very good illustrations but omits a number of important plant parasitic genera, including Globodera, Longidorus and Paratrichodorus. Also on the web are illustrated keys to the free-living nematode orders Diplogasterida and Rhabditida and the plant parasitic family Belonolaimidae (Nguyen 2002a (Nguyen , 2002b (Nguyen , 2002c ). An electronic version of the Warwick et al. (1998) keys to marine nematode identification has been devised by the Plymouth Marine Laboratory, UK and is available on their website (Plymouth Marine Laboratory 2002) .
Many of the computerised keys mentioned above are merely illustrated electronic versions of paper dichotomous keys. The keys built using software such as Lucid™ are not dichotomous but are multi-access, a function easily handled by computers but more difficult to achieve in paper form. Lucid™ was developed at the Centre for Pest Information Technology and Transfer, University of Queensland (Norton 2000; Norton et al. 2000) .
A multi-access key allows the user to choose characters and character states that they can observe on their specimen while ignoring characters they cannot reliably observe. This avoids the "unanswerable couplet" drawback of dichotomous keys. Once all the character states which can be observed on a specimen have been selected in the key, the user will be left with one or a small number of taxa to which the specimen belongs. Examples of Lucid™ keys are available from their website (Lucid 2002), along with further explanation of how the software works. This paper describes a key to plant parasitic nematodes, which utilises the Lucid TM software, and discusses the possible uses for such a key.
A KEY TO PLANT PARASITIC NEMATODES
The genera that this key identifies are listed in Table 1 . The characters (and their states) used in the identifications are: Stylet knobs or flanges (present/absent); Stylet length (<20/ 20-40/ 40-60/ >60 µm); Body length (<0.5/ <1/ 1-2/ >2 mm); Vulval position (50/ 55-75/ >75%); Stylet shape (straight/ curved); Head shape (offset/ rounded/ flattened); Female body (saccate with tanned cuticle/ saccate without tanned cuticle/ swollen/ vermiform); relaxed body shape (straight/ C-shaped/ curled); Cuticle annulation (smooth/ coarse); Tail shape (pointed/ blunt/ rounded); Oesophagus (overlapping intestine/ not overlapping intestine); and Median oesophageal bulb (present/ absent). The key is not designed to include males. In some cases males will key out correctly but this is obviously not so for genera with a large degree of sexual dimorphism, such as Meloidogyne. The pine tree damaging species B. xylophilus is not present in New Zealand.
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The banana and citrus parasites R. similis and R. citrophilus are not present in New Zealand.
Nematode genera were scored against the character states using the following scores: common; rare; uncertain; commonly misinterpreted; or rarely misinterpreted. Lucid™ then compiled the key using a score matrix. Also included in the key are images of characters or character states along with some of the genera. Many of these images are reproduced from the "NemaPix" CD of Eisenback & Zunke (1997) . A website is available for the distribution of keys over the internet and the possibility of using this will be explored for the current key. Lucid™ also has the capability to add subkeys and it may be that future development of the key would allow for species identifications to be added to some genera.
USES FOR THE KEY
The key described here was originally created for use in the Nematology Laboratory, AgResearch, for identification of plant parasitic nematodes from soil. However, it has become apparent that the key may be useful to other specialists and possibly to teaching institutions either as an identification tool or as a means to illustrate the diversity within the genera of plant parasitic nematodes.
From Table 1 it is apparent that some of the genera of plant parasitic nematodes that are currently not present in New Zealand have the potential to cause damage if they were introduced so they may be of high biosecurity importance. Closer scrutiny of the biology and host plants of species of these genera would be required to determine priorities in biosecurity terms. Along with genera not currently present in New Zealand, there are a number of species from genera already present here which could cause moderate to high production losses were they to be introduced. Prompt and accurate identification of these nematodes pre-or post-border is essential to minimise damage to production or export markets that would follow the importation of unwanted plant parasitic nematodes. The key described here may be of use in this capacity for both nematode specialists and border control personnel.
